The success of the theory of turbulence given in Part I, in predicting the connection between the rate of dissipation of energy in turbulent motion and the shape of the Ky correlation curve, suggests that it may be possible to use measurements of correlation in order to find out how the dissipation of energy is distributed over a field of turbulent flow. This is a fundamental question in any theory of turbulent motion which attempts to penetrate beyond the stage of empirical assumptions.
The success of the theory of turbulence given in Part I, in predicting the connection between the rate of dissipation of energy in turbulent motion and the shape of the Ky correlation curve, suggests that it may be possible to use measurements of correlation in order to find out how the dissipation of energy is distributed over a field of turbulent flow. This is a fundamental question in any theory of turbulent motion which attempts to penetrate beyond the stage of empirical assumptions.
By a fortunate coincidence the necessary observations already exist for the analysis of one case of flow from this point of view. The rate o f dissipation of energy of turbulent flow is Reference was made in Parts I and II to the correlation measurements o f Prandtl and Reichardt in air flowing under pressure between two parallel planes 24 • 6 cm apart. In these experiments measurements were taken with one fixed hot wire at seven positions, namely 1, 2, 3*5, 5-5, 8, 10-5, and 12*3 cm from the wall. Corresponding with each position o f the fixed wire a traverse of the second hot wire was made across the channel and the variable currents produced by the two wires caused a spot of light to oscillate over a plate, one of the wires producing a horizontal movement and the other a vertical movement. The darkened areas thus produced were roughly elliptical. With very high correlation between the velocities at the two points these ellipses became very narrow lines at 45° to either axis. The degree of correlation was found by measuring the ratio of the axes of the ellipses. The correlation coefficients measured in this way are those represented in Part I by the symbol R". They rise to 1 *0 when the movable wire is in contact with the fixed wire and fall away from 1 *0 as the two wires separate. This is shown in fig. 1 , which is a reproduction from Prandtl and Reichardt's paper of the curves which represent their results.
In each case four observations were made very close to the fixed wire so that the forms of the correlation near their summits were well determined.* It will be seen that these summits are rounded in the manner predicted in Part I.
By measuring on an enlarged reproduction of fig. 1 I find the values for (i _ Ry) and y at various distances from the wall which are given in Table I . 
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In Table I the figures given for y are the means of the distances of the nearer and of the farther pairs in the groups of four points close to each of the positions of the fixed hot wires ( fig. 1) . The values of X2 are calculated from the formula
and at the bottom of the table the mean value of X2 is given for each position.
C a l c u l a t io n of D issipa t io n fro m C o r r e l a t io n a n d T u r b u l e n c e
M ea sur e m en t
The values of (w'/Umax)2 have been measured by Wattendorf and Kuethe* for a parallel-walled channel 5 cm deep when U max = 9-6 metres per sec.
Their results are given in curve ii, fig. 2 . It will be seen that at the centre of the channel ( u ' jUmax)2 = 0 00135 and that its value in towards the walls. The Reynolds number of these measurements was greater than that of the channel in Prandtl's measurements in the ratio 960 5 114 24-6 1 -67: 1, but Wattendorf and Kuethe also measured the change in U max at the centre of the pipe with change in U max. Their results do not extend to quite so low a Reynolds number as Prandtl's, but a very small extra polation of their curve suggests that at the Reynolds number of Prandtl's experiment u '/ Umax would be about 0*039, so that (w7Umax)2 = 0*00152. Wattendorf and Kuethe give reasons for believing that the values of u' I Umax should be proportional tof vx /Umax as Umax varies, and their observations of turbulence, taken in the middle of their channel, confirm this view.
If this law of variation in u ' / Um ax with Reynolds's numbe must be equally true for all positions in the cross-section of the channel. Accordingly to estimate the values of w'/Umax at the Reynolds number of Prandtl's correlation measurements it is necessary to multiply Wattendorf and Kuethe's values obtained at 9*6 metres per sec in a 5-cm channel by the factor q .qqi^ = 1 * 125. In this way the curve B, fig. 2 , is obtained from Wattendorf and Kuethe's curve A. Table II. I n A C a lc u la tio n of R ate of P r o d u c t io n of E n e r g y of T u r b u l e n t M otion from Surface F r ic tio n a n d V elocity P rofile
The dissipation formula (1) gives the rate of dissipation per unit volume of kinetic energy of turbulent motion into heat. It is possible to deduce the total dissipation of energy in a pipe or channel if the surface friction and the mean velocity of the air is known, but it is not possible to deduce from such measurements or from measurements of the dis tribution of velocity across the section how the dissipation of energy is distributed across the section.
On the other hand, the rate of transformation of energy of mean flow into energy or turbulent flow can be calculated in this way. Fig. 2 shows the observed distribution of velocity in the channel when the correlation observations shown in fig. 1 were made. The total dissipation of energy per cm length of the channel in a section 1 cm wide is 2 t0U w where Uw is the mean velocity in the channel and t0 is the stress on the walls. The tangential stress t at distance Y from the centre is t0Y lb, where 2b is the width of the channel, namely, 24*6 cm. The rate at which the fluid between the middle of the channel and the plane distant Y from the centre does work on the fluid contained between this plane and the walls is U t 0Y jb. The rate at which the pressure gradient does 
The rate of transformation of energy of mean flow into energy of turbulent flow per unit volume is found by differentiating (4); it is except in a thin layer near the wall. At the wall itself they are equal to one another (but of opposite sign) if the wall is smooth, so that the expression (4) tends to zero at the wall. Except in a thin layer close to the wall, therefore, the rate of transformation per unit volume of mean energy into turbulent energy may be taken aŝ where t0 = pt?x2.
Taking from the curve of fig. 2 the observed value U = 95-6 cm per sec at 3 • 5 cm from the wall, I find from the formula (7) that if v = 0 • 14, vx -5*39 cm per sec. Taking p = 0-00123, gives t = 0-0357 dynes, so that t 0/b = 0-00290 . dU /dY can be found by taking the slope of the tangents to the velocity profile in fig. 2 and the values of b Y calculated in this way are given in column 6 of Table II. Comparing column 5, which gives with the rate of dissipation per cc, with column 6, which gives the rate of degradation of mean energy into turbulent energy, it will be seen that from the centre of the channel to about Y = 6 cm the rate of dissipation is greater than the rate of trans formation from energy of mean motion to energy of turbulent motion. From Y = 6 to the wall the rate of transformation of mean energy into turbulent energy is greater than the rate of dissipation. This result is shown graphically in fig. 3 .
G * I* Taylor L im ita tio n to A p p l ic a t io n o f D issip a t io n F o r m u l a
The dissipation formula (1) egion of a square pipe is approximately isotropic, at any rate so far as the equality of the three components of turbulent motion are concerned. On the other hand, near the wall of the pipe the transverse component of turbulent velocity becomes greater than the longitudinal component or the component normal to the surface. Roughly it may be taken that the region of large divergence from the isotropic condition stretches from about r/a =0-7 to the wall. If the results for a square pipe can be taken as representative of what would be found with a two-dimensional channel, it may be anticipated therefore that the dissipation formula (1) will be seriously in error when Y jd is less than 0*7. In Prandtl s channel d = 12-3 cm, so that serious errors in the dissipation formula may be expected when Y > 8-6 cm. For this reason the values given in column 5 of Table II for Y = 8*8, 10-3, and 11*3 must be treated with reserve. They are enclosed in brackets to distinguish them from the more reliable figures, for Y = 0 to Y = 6-8, and the corresponding part of the curve of fig. 3 is shown as a broken line.
T o t a l D is s ip a t io n i n C e n t r a l R e g io n o f C h a n n e l If formula (1) could be used accurately up to the wall the total dissipation must be equal to the total work done so that It has been pointed out that it is only in the laminar layer near the values of these two integrals are given in columns 7 and 8 of Table II and are shown graphically in fig. 4 . It will be seen that over the whole region in which the dissipation formula may be expected to be valid the dissipation is greater than the rate of transformation from mean energy to turbulent energy, but that at the point Y = 8 • 6 cm where the dissipation formula begins to be seriously in error the two curves are approaching one another. The fact that they cross one another at Y = 9*6 cm may be due to the error in the dissipation formula when Y > 8 • 6, or it may be due to the fact that the dissipation in the layer very close to the wall is necessarily greater than that in a laminar layer in which the velocities are parallel to the length of the channel. Fage has shown, in fact, that ultra-microscopic particles very close to a smooth surface past which fluid is moving in turbulent motion have transverse components as great as their total longitudinal components, so that in the layer immediately wall that 0
